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(54) IMAGING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To integrate an integrated image pickup 
element, an optical element having an image forming lens and a casing and 
to miniaturize an imaging apparatus. 

SOLUTION: An imaging apparatus has a substrate (1), an image pickup 
element (2) disposed on the substrate (1), an optical element (3) which is 
disposed on the image pickup element (2) and has at least one image 
forming lens part (3a), wires (10) which electrically connect the substrate 
(1) and the image pickup element (2) and a sealing resin (11) exposing the 
image pickup lens part (3a) and sealing the wires (10). The integrated image 
pickup element (2), the optical element (3) and the casing (1) are integrated 
and miniaturized by the sealing resin (11). 
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* NOTICES ♦ 

JPO and NClPi are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image pick-up equipment characterized by to have the case which has an image sensor, 
the optical element which has the image-formation lens isection which carries out image formation of the 
light to this image sensor, and was united with the above-mentioned image sensor, the bond part which 
were prepared in the above-mentioned joint lens section side of this optical element, and the fixed part 
which forms opening in the part corresponding to the above-mentioned image-formation lens section, 
arranges this opening in the above-mentioned image-formation lens section, and fix the above- 
mentioned bond part. 

[Claim 2] The above-mentioned bond part is image pick-up equipment according to claim 1 
characterized by being the height of a configuration with a stage. 

[Claim 3] Image pick-up equipment characterized by having the optical element united with the image 
sensor and the above-mentioned image sensor which has the image formation lens section which a 
projected part is prepared [ section ] and carries out image formation of the light on this projected part, 
and the case which formed the fitting section, which inserts in the above-mentioned projected part while 
forming opening in the part corresponding to the above-mentioned image formation lens section. 
[Claim 4] Image pick-up equipment according to claim 3 characterized by pasting up the above- 
mentioned projected part and the above-mentioned fitting section. 

[Claim 5] Image pick-up equipment according to claim 3 characterized by arranging the infrared light 
clearance member which removes infrared light to the above-mentioned opening. 
[Claim 6] Image pick-up equipment characterized by having the wire which connects electrically a 
substrate, the image sensor formed on this substrate, the optical element which is prepared on this 
image sensor and has at least one joint lens section, and the above-mentioned substrate and the 
above-mentioned image sensor, and closure resin which is made to expose the above-mentioned image 
formation lens section, and closes the above-mentioned wire. 

[Claim 7] Image pick-up equipment according to claim 6 characterized by forming the appearance of the 
above-mentioned closure resin in the shape of a curved surface except for the above-mentioned image 
formation lens section. 

[Claim 8] The image pick-up equipment characterized by to have the wire which connects electrically a 
substrate, the image sensor formed on this substrate, at least one image-formation lens section by 
which it was prepared on this image sensor and the appearance was established on a curved-surface- 
like transparence member and this transparence member, and the above-mentioned substrate and the 
above-mentioned image sensor, and closure resin which are made to expose the above-mentioned 
image-formation lens section, and close the above-mentioned wire. 

[Claim 9] Image pick-up equipment characterized by having a substrate, the image sensor formed on 
this substrate, the optical element which is prepared on this image sensor, has at least one image 
formation lens section, and formed the front face in the shape of a taper, and the sealing agent which 
carries out the resin seal of the above-mentioned image sensor and the above-mentioned optical 
element except for the above-mentioned image formation lens section. 

[Claim 1 0] Image pick-up equipment according to claim 9 characterized by forming irregularity in the 
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part of the shape of a taper of the above-mentioned optical element. 

[Claim 1 1] Image pick-up equipment characterized by to have the 1st closure resin with the high 
thixotropy prepared in the lateral portion of a substrate, the image sensor formed on this substrate, the 
optical element which is prepared on this image sensor and has at least one image formation lens 
section, and the above-mentioned image sensor and the above-mentioned optical element, and closure 
resin of thixotropic low ** 2 prepared in the front face of the above-mentioned optical element except 
the above-mentioned image formation lens section. 

[Claim 12] The image pick-up equipment characterized by to have a substrate, the image sensor formed 
on this substrate, the optical element which is prepared on this image sensor and has at least one 
image-formation lens section, the protection-from-light nature member which formed the crevice in the 
perimeter of the above-mentioned image-formation lens section of this optical element, and were 
arranged in this crevice, this protection-from-light nature member, and closure resin which close the 
front face of the above-mentioned optical element, and a side face and the side face of the above- 
mentioned image sensor continuously. 

[Claim 13] Image pick-up equipment according to claim 12 characterized by preparing an infrared light 
clearance member so that it may connect with the above-mentioned protection-from-light nature 
member and the above-mentioned image formation lens section may be covered. 

[Claim 14] Image pick-up equipment according to claim 12 characterized by having formed the top face 
of the above-mentioned protection-from-light nature member in the shape of a taper, having extracted 
it. and giving a function. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the image pick-up equipment which unified the image 
sensor and the optical element which has the image formation lens section, and its manufacture 
approach, 
[0002] 

[Description of the Prior Art] Conventionally, as this kind of image pick-up equipment, there were some 
which were indicated by JP,9-28461 7,A, for example. The optical element which becomes the official 
report from the image formation lens section and two or more legs is arranged on the CCD bare chip 
which is the image sensor laid on the substrate. By making those legs contact the corner of the top face 
of a CCD bare chip, it is constituted so that a relative position including the direction of a focus of the 
light-receiving side established in the image formation lens section and a CCD bare chip may turn into a 
predetermined location. 
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[0003] 

[Problem(s) to be Solved by the Invention] However, in this conventional kind of image pick-up 
equipment, the fixed focus lens was used, and in order to secure relative-position precision including the 
direction of a focus of the image formation lens section and the light-receiving side on an image sensor, 
two or more legs needed to be prepared in the optical element, therefore, since lens structure is 
complicated and it is a package mold with conventional image pick-up equipment, a miniaturization is 
difficult — being certain — ** — the technical problem to say occurred. 

[0004] This invention aims at offering the new image pick-up equipment which is made in order to solve 
this technical problem, also unifies the optical element and case which have an image sensor and the 
image formation lens section, or carries out the resin seal of an image sensor and the optical element, 
and attains a miniaturization. 
[0005] 

[Means for Solving the Problem] The image pick-up equipment concerning claim 1 of this invention is 
equipped with the case which has an image sensor, the optical element has the image-formation lens 
section which carries out image formation of the light to this image sensor, and an optical element was 
united with the above-mentioned image sensor, the bond part which were prepared in the above- 
mentioned joint lens section side of this optical element, and the fixed part which form opening in the 
part corresponding to the above-mentioned image-formation lens section, arrange this opening in the 
above-mentioned image-formation lens section, and fix the above-mentioned bond part. 
[0006] The image pick-up equipment concerning claim 2 of this invention is a thing according to claim 1 
characterized by being the height of a configuration with a stage about the above-mentioned bond part. 
[0007] The image pick-up equipment concerning claim 3 of this invention is equipped with an image 
sensor, the optical element united with the above-mentioned image sensor which has the image 
formation lens section which a projected part is prepared [ section ] and carries out image formation of 
the light on this projected part, and the case which formed the fitting section which inserts in the 
above-mentioned projected part while forming opening in the part corresponding to the above- 
mentioned image formation lens section. 

[0008] The image pick-up equipment concerning claim 4 of this invention is a thing according to claim 3 
characterized by pasting up the above-mentioned projected part and the above-mentioned fitting 
section. 

[0009] The image pick-up equipment concerning claim 5 of this invention is a thing according to claim 3 
characterized by arranging the infrared light clearance member which removes infrared light to the 
above-mentioned opening. 

[0010] The image pick-up equipment concerning claim 6 of this invention is equipped with the wire 
which connects electrically a substrate, the image sensor formed on this substrate, the optical element 
which is prepared on this image sensor and has at least one joint lens section, and the above-mentioned 
substrate and the above-mentioned image sensor, and the closure resin which is made to expose the 
above-mentioned image formation lens section, and closes the above-mentioned wire. 
[0011] The image pick-up equipment concerning claim 7 of this invention is a thing according to claim 6 
characterized by forming the appearance of the above-mentioned closure resin in the shape of a curved 
surface except for the above-mentioned image formation lens section. 

[0012] The image pick-up equipment concerning claim 8 of this invention is equipped with the wire 
which connects electrically a substrate, the image sensor formed on this substrate, at least one image- 
formation lens section by which it was prepared on this image sensor and the appearance was 
established on a curved-surface-like transparence member and this transparence member, and the 
above-mentioned substrate and the above-mentioned image sensor, and the closure resin which make 
expose the above-mentioned image-formation lens section, and close the above-mentioned wire. 
[0013] The image pick-up equipment concerning claim 9 of this invention is equipped with a substrate, 
the image sensor formed on this substrate, the optical element which is prepared on this image sensor. 
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has at least one image formation lens section, and formed the front face in the shape of a taper, and the 
sealing agent which carries out the resin seal of the above-mentioned image sensor and the above- 
mentioned optical element except for the above-mentioned image formation lens section. 
[0014] The image pick-up equipment concerning claim 10 of this invention is a thing according to claim 9 
characterized by forming irregularity in the part of the shape of a taper of the above-mentioned optical 
element. 

[0015] The image pick-up equipment concerning claim 11 of this invention is equipped with the 1st 
closure resin with the high thixotropy prepared in the lateral portion of a substrate, the image sensor 
formed on this substrate, the optical element which is prepared on this image sensor and has at least 
one image formation lens section, and the above-mentioned image sensor and the above-mentioned 
optical element, and the closure resin of thixotropic low ** 2 prepared in the front face of the above- 
mentioned optical element except the above-mentioned image formation lens section. 
[0016] The image sensor with which the image pick-up equipment concerning claim 12 of this invention 
was formed on a substrate and this substrate, The optical element which is prepared on this image 
sensor and has at least one image formation lens section, A crevice is formed in the perimeter of the 
above-mentioned image formation lens section of this optical element, and it has the protection-from- 
light nature member arranged in this crevice, this protection-from-light nature member, and closure 
resin which closes the front face of the above-mentioned optical element, and a side face and the side 
face of the above-mentioned image sensor continuously. 

[0017] The image pick-up equipment concerning claim 13 of this invention is a thing according to claim 
12 characterized by preparing an infrared light clearance member so that it may connect with the 
above-mentioned protection-from-light nature member and the above-mentioned image formation lens 
section may be covered. 

[0018] The image pick-up equipment concerning claim 14 of this invention is a thing according to claim 
12 characterized by having formed the top face of the above-mentioned protection-from-light nature 
member in the shape of a taper, having extracted it, and giving a function. 
[0019] 

[Embodiment of the Invention] The gestalt 1 of implementation of this invention is explained using 
drawing 1 (a), (b), (c), (d), and (e). Image sensor and optical element of Saki who assembles unified image 
sensor and optical element which drawing 1 (a) requires for the appearance side elevation of that case 
the appearance top view and drawing 1 (b) which show the gestalt 1 of implementation of this invention, 
3*^^ drawing 1 (c) requires for the gestalt 1 of implementation of this invention, and a case, the sectional 
view of a case, the fragmentary sectional view after drawing 1 (d) assembles an image sensor and an 
optical element, and a case, and drawing 1 (e) are the sectional views of that whole configuration. In 
drawing 1 , it is the optical element which the image sensor with which 2 has a light sensing portion, and 
3 have at least one image formation lens section 3a, and has 3g of heights formed in the isolated 
location with image formation lens section 3a, and this optical element 3 is united with an image sensor 
2. 7 is a case incorporating the one apparatus image pick-up equipment unified combining the image 
sensor 2 and the optical element 3, and forms slot 7b of the structure corresponding to 3g of heights of 
opening 7a and an optical element 3, and the location which counters in a case 7 with this. As shown in 
drawing 1 (c) and (d), an image sensor 2 and an optical element 3 are unified, and fitting of the slot 7b of 
a case 7 is carried out to 3g of heights of an optical element 3, and it is unifying. At this time, image 
formation lens section 3a is carried out outside in ** so that it may enter into opening 7a of a case 7. 
Here, slot 7b of 3g of heights of an optical element 3 and a case 7 is taken as the configuration where it 
corresponded so that it might be fitted in and assembled, moreover, the configuration bent to the 
opposite hand with image formation lens section 3a in the periphery about the appearance of a case 7 
as shown in drawing 1 (b) and (e) — carrying out — the bent edge — the optical element 3 of an image 
sensor 2, the pars basilaris ossis occipitalis of an opposite hand, and abbreviation — the same — or it 
constitutes so that it may become outside a little. In addition, the configuration of the edge which the 
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above bent is made into the circle configuration. 

[0020] Drawing 2 (a) and (b) are the front views and side elevations showing the gestalt 2 of 
implementation of this invention, respectively. Moreover, drawing 3 R> 3 (a) and (b) are the front views 
and side elevations showing the gestalt 3 of implementation of this invention, respectively. Let 3g of 
heights on an optical element 3 be a square in drawing 2 . He is what considered 3g of heights on an 
optical element 3 as the square-like two-step configuration, and is trying for opening 7a of a case 7 
which makes. die length of one side small and does not illustrate an upside rather than the bottom to hit 
the top face of a lower square in drawing 3 . for this reason, the height of a lower square is the same as 
the projection height of image formation lens section 3a — or it forms highly a little. In addition, although 
not illustrated to drawing 2 and drawing 3 , considering as a square is natural [ the configuration of slot 
7a of a case 7 ] so that it may correspond to 3g of heights. 

[0021] Furthermore, implementation of this invention sticks gestalt 4 and it explains using drawing 4 R> 

4 (a), (b), and (c). Drawing 4 (a) and (b) are the front views and side elevations of image pick-up 
equipment which are applied to the gestalt 1 of implementation of this invention, respectively. Drawing 4 
(c) is the side elevation showing the configuration when adding the case of the image pick-up equipment 
concerning the gestalt 1 of implementation of this invention. In drawing 4 , the same sign as drawing 1 
etc. shows the same or a considerable part. In drawing 4 , 3g of two or more heights formed on an 
optical element 3 is prepared. 

[0022] Thus, according to the gestalten 2 and 3 of these operations, or 4, it can constitute so that the 
image pick-up equipment which unified the image sensor 2 and the optical element 3 may not rotate to 
a case 7. Moreover, slot 7b of 3g of heights on an optical element 3 and a case 7 may paste up the part 
by which fitting is carried out, and may unify. In addition, with the gestalt of these operations, although 
slot 7b was prepared on the case 7, 3g of optical element 3 convex sections is not restricted to it, and 
the cross-section configuration of 3g of heights does not restrict them to O mold and ** mold, either. 
[0023] Thus, since the components for including in a case 7 are uniting the image pick-up equipment 
concerning the gestalt 1 of implementation of this invention thru/or 4 with an optical element 2, saving 
parts becomes possible and an assembly with a case 7 becomes easy. Moreover, what is necessary is 
just to connect the interface of the signal system for necessarily not fixing on a substrate the image 
sensor which was unified according to the image pick-up equipment which relates to the gestalt 1 of 
implementation of this invention although it is independently arranged with the case if, as for image 
pick-up equipment, an image sensor and an optical element are generally fixed on a substrate and it 
says strictly, and an optical element, and carrying out the exchange of actuation of image pick-up 
equipment, or signal processing. Therefore.-izing of the fixed part for fixing an image sensor can be 
carried out [ space-saving ] to a substrate, and amplification of miniaturization / design degree of 
freedom can be realized. 

[0024] Next, the gestalt 5 of implementation of this invention is explained using drawing 5 R> 5 (a), (b), 
and (c). Drawing 5 (a) and (b) are the front views and side elevations of image pick-up equipment which 
are applied to the gestalt 5 of implementation of this invention, respectively, the side elevation showing 
a configuration when drawing 5 (c) adds the case of the image pick-up equipment concerning the gestalt 

5 of implementation of this invention — and it is an enlarged drawing a part. In drawing 5 , the same sign 
as drawing 1 shows the same or a considerable part. As shown in drawing 5 (a) and (b), an optical 
element 3 has 3h of lobes, and forms image formation lens section 3a on 3h of lobes. 3h of this lobe is 
inserted in checking-and-verifying section 7c formed in the inside in the periphery of opening 7a of a 
case 7 as shown in drawing 5 (c). the height of the part which projects inside the case 7 for forming 
checking-and-verifying section 7c at this time — the height of 3h of lobes, and abbreviation — suppose 
that it is the same or a little low. 

[0025] In drawing 5 (c), 8 is adhesives, was prepared between 3h of lobes of the part which projects 
inside a case 7, and an optical element 3 etc., and has realized unification for the optical element 3 and 
the case 7. Moreover, as shown in drawing 5 (c), opening 7a has faced image formation lens section 3a 
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outside. Thus, when the unified image sensor 2 and the unified optical element 3 are included in a case 7. 
a relative position with a case 7 is decided, and the activity at the time of an assembly becomes easy. 
Moreover, since an optical element 3 becomes a configuration with a stage by preparing 3h of lobes on 
an optical element 3, the relative position of the height direction is also decided. In addition, in an image 
pick-up equipment product, although that relative position is important in order that, as for the relative- 
position relation between image formation lens section 3a on an optical element 3, and opening 7a on a 
case 7, image pick-up equipment may incorporate a photographic subject as optical information, with the 
gestalt 5 of this operation, that alignment can be made easy. 

[0026] Next, the gestalt 6 of implementation of this invention is explained using drawing 6 R> 6 (a) and 
(b). Drawing 6 (a) and (b) are the partial expanded sectional views of the image pick-up equipment 
applied to the gestalt 6 of implementation of this invention, respectively. In drawing 6 (a) and (b), the 
same sign as drawing 5 R> 5 shows the same or a considerable part. Although the image pick-up 
equipment shown in drawing 6 is the same as that of what is shown in drawing 5 (c) fundamentally, the 
place by which it is characterized formed 7d of notches in the case 7 in the periphery section of image 
formation lens section 3a, and has equipped with the infrared light clearance member 9 which has an 
infrared light clearance function in 7d of this notch. The periphery section of opening 7a of a case 7 is 
formed in taper configuration 7e so that it may have the drawing effectiveness of incident light. With the 
gestalt 6 of this operation, it combines by fitting section 7c preparecf in the case 7 corresponding to 3h 
of lobes and it which were prepared in the periphery section of image formation lens section 3a of an 
optical element 3, and that fitting section is further fixed with adhesives 8, and unification and 
immobilization are carried out for the unified optical element 3 and the unified image sensor 2 to the 
case 7. 

[0027] The image pick-up equipment applied to the gestalt 6 of this operation by doing in this way Since 
an optical element 3 is united with a case 7 through adhesives 8. when the external force which is going 
to push in an optical element 3 inside a case 7 from the outside of opening 7a of a case 7 by a certain 
cause works. Since the external force is absorbed by the adhesive strength of the adhesives 8 of an 
optical element 3 and a case 7. it can ease the impact which joins the image sensor 2 by external force 
directly. Moreover, drawing 6 (b) has the drawing effectiveness over incident light by taper configuration 
7e in the periphery section of opening 7a of a case 7. Thus, while extracting to an image pick-up 
equipment side, and it becoming unnecessary to give a function and reducing the manday of image pick- 
up equipment by extracting on the case of the product with which image pick-up equipment is 
incorporated, and giving a function,-izing of the process quality can be improved and carried out [ low 
cost ]. 

[0028] Moreover, since the plate which has the infrared light clearance effectiveness in opening 7a of a 
case 7 is arranged, while it becomes unnecessary to form an infrared light clearance means in an image 
pick-up equipment side and reducing the production manday of image pick-up equipment,-izing of the 
process quality can be improved and carried out [ low cost ]. That is, a quality fluctuation element 
carries out saving parts of the components mark of a large optical element one apparatus image pick-up 
equipment process, and while carrying out a manday cutback, a defect generating opportunity can be 
decreased and it can be raised [ process quality is stable and ]. In addition, the components 9 which 
have an infrared light clearance function may be used as a hard ingredient. When the external force 
which is going to push in an optical element 3 inside a case 7 from the outside of opening 7a of a case 7 
by a certain cause works by that cause, while being able to mitigate the load given to image pick-up 
equipment, it can prevent a blemish etc. occurring in image formation lens section 3a of an optical 
element 3. 

[0029] Next, the gestalt 7 of implementation of this invention is explained using drawing 7 R> 7. Drawing 
7 is the block diagram showing the configuration of the image pick-up equipment concerning the gestalt 
7 of implementation of this invention. In drawing 7 , the optical element in which a substrate and 2 have 
an image sensor and, as for 3. 1 has at least one image formation lens section 3a, the golden wire with 
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which 10 connects an image sensor 2 with a substrate 1 electrically by wire bonding, and 11 are closure 
resin which closes the golden wire 10. An image sensor 2 is mounted on a substrate 1, and is electrically 
connected by the golden wire 10 by the wire-bonding approach. Although temporary immobilization of 
the optical element 3 is carried out by adhesives on an image sensor 2, it is unified and fixed on a 
substrate with closure resin 11. 

[0030] If it is made such a configuration, an image sensor 2, and unification and a miniaturization are [ an 
optical element 3 ] realizable, being able to protect image pick-up equipment from moisture absorption 
and foreign matter penetration with closure resin 1 1 , and also having the function of protection to 
external force. In addition, closure resin 1 1 is good also as resin of protection-from~light nature. Then, 
the above-mentioned effectiveness can be attained and also penetration of the beam of light from other 
than image formation lens section 3a to the light-receiving side on an image sensor 2 can be prevented. 
The components which have a PAKEJI function are made unnecessary and saving parts and a 
miniaturization also become possible. Moreover, it does not limit the construction material of the closure 
resin used, the gestalt 7 of implementation of this invention is [ resiliency being / of a silicon system / 
resin, or ] possible, for example, the rigid resin of an epoxy system is possible for it. The approach of 
constituting closure resin may not be restricted, either, and you may constitute from a dispensing 
approach, for example, may constitute by the shaping approach. Although the configuration in which the 
substrate 1 was electrically connected with the image sensor 2 by the golden wire 10 was described, it 
does not restrict to a golden wire, either. 

[0031] Moreover, in drawing 7 , the appearance of the closure resin 1 1 except image formation lens 
section 3a on an optical element 3 is formed in the shape of a curved surface. For example, when were 
constituted using liquefied protection-from-light nature closure resin and there was the edge section 
which was square on the front face of an optical element 3, closure resin 1 1 flowed and fell bordering on 
the edge section, and there was a problem that where of the thickness of closure resin 11 became thin,- 
near [ the ] the edge section passed closure resin 1 1 from the edge section of an optical element 3. and 
light penetrated it on an image sensor 2 as development. However, since there is no edge section in 
which the above-mentioned was square in the configuration of closure resin 1 1 by making the 
appearance surface sections other than image formation lens section 3a of an optical element 3 into a 
smooth curve configuration like drawing 7 , the thickness of closure resin 1 1 cannot become thin 
selectively, and a protection-from-light function can also be maintained. 

[0032] Next, the gestalt 8 of implementation of this invention is explained using drawing 8 , drawing 9 (a), 
(b), (c), drawing 10 , drawing 1 1 (a), and (b). The block diagram showing the configuration of the image 
pick-up equipment which drawing 8 requires for the gestalt 8 of the operation to this invention, drawing 
9 (a), (b), and (c) are the top views, front views, and side elevations of the optical element concerning 
the gestalt of implementation of this invention. The block diagram showing another configuration of the 
image pick-up equipment which drawing 10 requires for the gestalt 8 of implementation of this invention, 
drawing 1 1 (a), and (b) are the side elevations which added the top view and the elements on larger 
scale of image pick-up equipment concerning the gestalt 8 of implementation of this invention, 
respectively. In drawing 8 , drawing 9 (a), (b), (c). drawing 10 R> 0, drawing 1 1 (a), and (b), the same sign 
as drawing 7 shows the same or a considerable part. It sets to drawing 8 and drawing 10 , and the 
description is that it set surface appearance parts other than image formation lens section 3a of an 
optical element 3 to smooth surface configuration 31. Moreover, in drawing 1010 , umbrella configuration 
3J are formed in an optical element 3 so that the wirebonding section may be covered. Moreover, it sets 
to drawing 1 1 (a) and (b), and is considering as the configuration in which TEOA configuration 3K which 
had dip in surface appearance parts other than image formation lens section 3a of an optical element 3 
were formed. 

[0033] In drawing 8 , the curved-surface configuration with the radius of circle which eliminated the 
edge section which was square as shown in drawing 9 (a), (b), and (c) is made to the appearance surface 
sections other than image formation lens section 3a of an optical element 3. Carrying out temporary 
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immobilization of the optical element 3, and closing the electrical coupling section with closure resin 1 1 
on the image sensor 2 electrically connected with the substrate 1 with wire bond, an optical element 3 is 
unified and fixed with a substrate 1 and an image sensor 2, and image pick-up equipment is constituted. 
Although there was the same problem as the gestalt 7 of operation when the image pick-up equipment 
concerning the gestalt 8 of implementation of this invention was also constituted using liquefied 
protection-from-light nature closure resin If there is- the edge section which was square on the front 
face of an optical element 3, closure resin 11 will flow and fall bordering on the edge section. There was 
a problem that the thickness of closure resin 1 1 became thin, near [ the ] the edge section passed 
closure resin 1 1 from the edge section of an optical element 3, and light penetrated it on an image 
sensor 2 as development. However, by making the appearance surface sections other than image 
formation lens section 3a of an optical element 3 into a smooth curve configuration for an optical 
element 3 like drawing 9 , for an inside reason, the thickness of closure resin cannot become thin 
selectively and the edge section in which the above-mentioned way was square can also maintain a 
protection-from-light function. 

[0034] Moreover, if the edge angle in a part for the hem part of taper configuration 3k of an optical 
element 3 is enlarged in near the top-face corner of an image sensor 2 as shown in drawing 1 1 (a), the 
thickness can ease becoming thin in the edge section, and the closure resin 1 1 of protection-from-light 
nature can maintain a protection-from-light function. As shown in the elements on larger scale of 
drawing 1 1 (b), detailed concavo-convex 3L is formed in surface appearance parts other than image 
formation lens section 3a of an optical element 3. By this, the flow resistance of the closure resin 1 1 in 
the front face of an optical element 3 can be given, the outflow of closure resin 1 1 can be prevented, 
generating of shade dispersion by closure resin 1 1 can be lessened, and a protection-from-light function 
can be raised. 

[0035] Moreover, in drawing -1 1 (b), although concavo-convex 3L of an optical element 3 -was formed 
stair-like, the means of others which may not restrict to it, and may make it the shape of grinding, such 
as grinding glass, for example, prepare the flow resistance of a fluid in the interface of closure resin 1 1 
and an optical element 3 may be used. Moreover, at the time of formation of the resin seal section, it is 
liquefied, and after hardening may prepare at it umbrella configuration 3 J which cover the golden wire 10 
using the closure resin of an elastic silicon system. If it does in this way, even when using elastic 
closure resin, by umbrella configuration 3J of an optical element 3, the protection feature from external 
force can be strengthened for the golden wire 10, and the reinforcement to external force can be raised. 
In addition, when using hard closure resin, product reliability can be improved as for umbrella 
configuration 3L 

[0036] Next, the gestalt 9 of implementation of this invention is explained using drawing 12 . Drawing 1 2 
is the block diagram showing the configuration of the image pick-up equipment concerning the gestalt 9 
of implementation of this invention. In drawing 12 R> 2, that the same sign as drawing 1 1 is the same, or 
in order to show a considerable part, those explanation is omitted. In drawing 12 , closure resin 1 1 
consists of thixotropic high closure resin 11a and closure resin 1 lb of low clay. Thixotropy is high, the 
top-face part of an optical element 3 has thixotropy lower than closure resin 1 la by hyperviscous 
closure resin 1 la. and the part until it results [ from the top-face corner of an optical element 3 ] in a 
substrate 1 the closure resin 1 1 which is uniting the optical element 3 and the image sensor 2 with a 
substrate 1 consists of closure resin 1 lb of hypoviscosity. If it does in this way, for high thixotropy and 
hyperviscosity, closure resin 11a can maintain the configuration of closure resin itself, and the closure 
resin section does not flow out but it can maintain a protection-from-light function. In addition, the 
closure resin of high thixotropy is sufficient also as closure resin lib. 

[0037] Next, drawing 1 5 is used and explained to the drawing 1 3 (a), (b) and drawing 1 4 (a), and (b) list 
about the image pick-up equipment concerning the gestalt 10 of implementation of this invention. The 
side elevation which added the front view and partial enlarged drawing of image pick-up equipment which 
drawing 13 (a), (b), and drawing 14 (a) and (b) require for the gestalt 10 of this operation, and drawing 1 5 
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are the elements on larger scale showing another example about the part equivalent to drawing 14 (b). In 
drawing 13 and drawing 14 , that the same sign as drawing 12 is the same, or in order to show a 
considerable part, those explanation is omitted. 3m of crevices is formed in the appearance section in 
the pole periphery section of image formation lens section 3a of an optical element 3 in drawing 13 and 
drawing 14 . The components 12 of protection-from~light nature are arranged to 3m of crevices formed 
in the optical element 3 in drawing 14 . The components 12 of this protection-fromHight nature form 
configuration 12a which has a drawing function to incident light, as shown in the elements on larger 
scale of drawing 14 (b). Moreover, in drawing 1 5 , the components 12 of protection-from-light nature are 
arranged near the perimeter of image formation lens section 3a of an optical element 3, and fitting of the 
components 9 which have an infrared light clearance function on the components 12 of the protection- 
from-light nature is carried out. 

[0038] Thus, in drawing 13 , 3m of crevices is established in the pole periphery section of image 
formation lens section 3a of an optical element 3, and closure resin 1 1 is unifying and fixing the optical 
element 3, the image sensor 2, and the substrate 1 . In case closure resin 1 1 is applied to an optical 
element 3 at this time, in order that it may be distorted or the configuration in near image formation lens 
3a of an optical element 3 may prevent the nonconformity of adhering on the lens side of image 
formation lens section 3a to the peripheral shape of image formation lens section 3a by dispersion in 
coverage, as shown in drawing 13 (a) and (b), 3m of crevices established in the optical element 3 is 
covered with closure resin 11, and the section is formed. Therefore, the spreading configuration of 
closure resin 1 1 can close the periphery section of image formation lens section 3a of an optical 
element 3 to accuracy, and adhering on the lens side of image formation lens section 3a can also be 
prevented. 

[0039] Moreover, in drawing 14 , it corresponds to 3m of crevices shown in drawing 13 with the 
configuration, and fitting assembly of the components* 12 of the protection-from-light nature of the 
dimension in which a fitting assembly is possible is carried out, contacting an optical element 3 at 3m of 
crevices. In this way, the spreading configuration of closure resin 1 1 does not affect the peripheral 
shape of image formation lens section 3a of an optical element 3, but the pole periphery section of 
image formation lens section 3a can make spreading of closure resin 1 1 ease and the stable quality while 
it is shaded certainly and it can prevent certainly adhesion of a up to [ the lens side of image formation 
lens section 3a of closure resin 11] with the components 12 of protection-from-light nature. Moreover, 
as shown in the elements on larger scale of drawing 14 (b), the drawing function of incident light is 
prepared by making into a configuration like 1 2a the periphery section of image formation lens 3a in the 
components 1 2 of protection-from-light nature, and the part which is approaching. 

[0040] In addition, although the components 9 which have components 12a of the protection-from-light 
nature which has a drawing function, and the infrared clearance effectiveness were formed 
independently, those both may consist of gestalten 10 of this operation. If it carries out like this, when it 
unifies and fixes an optical element 3, image pick-up equipment 2, and a substrate 1 with closure resin 
1 1, it can produce without spoiling the optical engine performance in the periphery section of image 
formation lens 3a with the closure resin 1 1 , and can also have the effectiveness in the case of the 
gestalt 7 of operation. 
[0041] 

[Effect of the Invention] According to the image pick-up equipment concerning claim 1 of this invention, 
the image sensor and optical element which were unified can be united with the above-mentioned case 
by the bond part prepared in the joint lens section side of an optical element, and the fixed part 
prepared in the case. 

[0042] According to the image pick-up equipment concerning claim 2 of this invention, since the 
configuration with a stage was formed in the above-mentioned height, relative-position doubling of the 
image formation lens section of an optical element and opening of a case becomes easy. 
[0043] According to the image pick-up equipment concerning claim 3 of this invention, the image 
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formation lens section is prepared in the projected part formed in the optical element, and relative- 
position doubling of the image sensor and optical element which were unified from having considered as 
the configuration which inserts the above-mentioned projected part in the fitting section of a case, and 
a case becomes easy. 

[0044] The image pick-up equipment concerning claim 4 of this invention can carry out the unification 
with the image sensor and optical element which were unified easily, and a case by pasting up the 
above-mentioned projected part and the above-mentioned fitting section. 

[0045] The image pick-up equipment concerning claim 5 of this invention can remove infrared light 
effectively by preparing opening in the part corresponding to the above-mentioned image formation lens 
section of the above-mentioned case, and arranging the infrared light clearance member which removes 
infrared light to this opening. 

[0046] The image pick-up equipment concerning claim 6 of this invention arranges the optical element 
which has the joint lens section in. the image sensor on a substrate, since it connects electrically with a 
wire and carries out the resin seal of the above-mentioned substrate and the above-mentioned image 
sensor, can prevent moisture absorption and foreign matter penetration, and can unify and fix an image 
sensor and an optical element at a substrate. 

[0047] Except for the above-mentioned image formation lens section, from having made the appearance 
of the above-mentioned closure resin into the curved-surface configuration, the thickness of closure 
resin does not become thin selectively and the image pick-up equipment concerning claim 7 of this 
invention can maintain a protection-from-light function. 

[0048] From preparing at least one image formation lens section in the transparence member of the 
shape of a curved surface established on the image sensor on a substrate, connecting electrically the 
above-mentioned substrate and the above-mentioned image sensor with a wire, exposing the above- 
mentioned image formation lens section, and carrying out the resin seal of the above-mentioned wire, 
the thickness of closure resin does not become thin selectively and the image pick-up equipment 
concerning claim 8 of this invention can maintain a protection-from-light function. 
[0049] Since the image pick-up equipment concerning claim 9 of this invention prepared the optical 
element in which the taper section was formed so that the wirebonding section might be covered to the 
image sensor on a substrate, and it carried out the resin seal of the above-mentioned image sensor and 
the above-mentioned optical element of a surface part except the image formation lens section of this 
optical element, it can raise the reinforcement to the external force in the wirebonding section, and can 
raise the dependability of a product. 

[0050] Since the image pick-up equipment concerning claim 10 of this invention formed irregularity in 
the part of the shape of a taper of the above-mentioned optical element, it can prevent the outflow of 
closure resin, can lessen generating of shade dispersion by closure resin, and can raise a protection- 
from-light function. 

[0051] Since the image pick-up equipment concerning claim 11 of this invention prepared the 1st 
closure resin vyith high thixotropy in the lateral portion of the image sensor on a substrate, and the 
optical element which has the image formation lens section and prepared the 2nd thixotropic low closure 
resin in the front face of the above-mentioned optical element except the above-mentioned image 
formation lens section, it can maintain the configuration of closure resin itself. 

[0052] Since the image pick-up equipment concerning claim 12 of this invention forms a crevice in the 
perimeter of the image formation lens section of an optical element, arranges a protection-from-light 
nature member in this crevice and closes the front face of the above-mentioned optical element, and a 
side face and the side face of the above-mentioned image sensor with closure resin, it can close 
certainly the periphery section of the above-mentioned image formation lens section, and can give the 
drawing function of incident light. 

[0053] Since the image pick-up equipment concerning claim 1 3 of this invention prepared the infrared 
light clearance member so that the image formation lens section of an optical element might be covered. 
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it can remove infrared light effectively. 

[0054] Since the image pick-up equipment concerning claim 14 of this invention formed the top face of 
the protection-from-light nature member in the periphery section of the image formation lens section of 
an optical element in the shape of a taper, it can give a drawing function. 



[Translation done.] 
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precisely. 

2. **** shows the word which can not be translated. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Image sensor and optical element of Saki who assembles unified image sensor and optical 
element which (a) requires for the appearance side elevation of that case the appearance top view 
showing the gestalt 1 of implementation- of this invention and (b), and (c) requires for the gestalt 1 of 
implementation of this invention, and a case, the sectional view of a case, the fragmentary sectional 
view after (d) assembles an image sensor and an optical element, and a case, and (e) are the sectional 
views of that whole configuration. 

[Drawing 2] (a) and (b) are the front views and side elevations showing the gestalt 2 of implementation 
of this invention, respectively. 

[Drawing 3] (a) and (b) are the front views and side elevations showing the gestalt 3 of implementation 
of this invention, respectively. 

[Drawing 4] The front view of the image pick-up equipment which (a) and (b) require for the gestalt 1 of 
implementation of this invention, respectively and a side elevation, and (c) are the side elevations 
showing the configuration when adding the case of the image pick-up equipment concerning the gestalt 
1 of implementation of this invention. 

[Drawing 5] the side elevation showing a configuration when the front view of the image pick-up 
equipment which (a) and (b) require for the gestalt 5 of implementation of this invention, respectively 
and a side elevation, and (c) add the case of the image pick-up equipment concerning the gestalt 5 of 
implementation of this invention — and it is an enlarged drawing a part. 

[Drawing 6] (a) and (b) are the partial expanded sectional views of the image pick-up equipment applied 
to the gestalt 6 of implementation of this invention, respectively. 

[Drawing 7] It is the block diagram showing the configuration of the image pick-up equipment concerning 
the gestalt 7 of implementation of this invention. 

[Drawing 8] It is the block diagram showing the configuration of the image pick-up equipment concerning 
the gestalt 8 of implementation of this invention. 

[Drawing 9] (a), (b). and (c) are the top views, front views, and side elevations having shown the 
appearance of the optical element concerning the image pick-up equipment shown in drawing 8 , 
respectively. 

[Drawing 10] It is the block diagram showing the configuration of the image pick-up equipment 
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concerning the gestalt 8 of implementation of this invention. 

[Drawing 1 1] (a) and (b) are the side elevations which added the top view and the elements on larger 
scale of image pick-up equipment concerning the gestalt 8 of implementation of this invention, 
respectively. 

[Drawing 12] It is the block diagram showing the configuration of the image pick-up equipment 
concerning the gestalt 9 of implementation of this invention. 

[Drawing 13] (a) and (b) are the side elevations which added the front view and partial enlarged drawing 

of image pick-up equipment which start the gestalt 10 of this operation, respectively. 

[Drawing 14] (a) and (b) are the side elevations which added the front view and partial enlarged drawing 

of image pick-up equipment which start the gestalt 10 of this operation, respectively. 

[Drawing 15] It is the elements on larger scale showing another example about the part equivalent to 

drawing 14 (b). 

[Description of Notations] 

1 [ — The image formation lens section 3g / — Heights, ] — A substrate, 2 — An image sensor, 3 — 
An optical element, 3a 3h [ — Irregularity, 3m / — Crevice, ] — A lobe, 3J — An umbrella configuration, 
3k — The taper section, 3L 7 [ — The fitting section, 7d / — A notch, 8 / — Adhesives, 9 / — An 
infrared light clearance member, 10 / — A golden wire, 11/ — Closure resin, 11a/ — Hyperviscous 
closure resin, lib/ — The closure resin of hypoviscosity, 12/ — Protection-from-light nature / — 
Components, 1 2a / — Drawing configuration ] — A case, 7a Opening, 7b — A slot, 7c 



[Translation done.] 
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t»«^^2 t^M{*:7 t-^ffc • SSib^LTl^^o 
[0 0 2 7] Z(DJ:z>\zt^z.tizJ:io. z:<Dm^<Dm 

mf^7 \z—mt-^n^rz&. i^>bfi^(Dmmxmi$7 com 

0^7 a<DfMS!l^^^^^m'?'3^m^7 (D\Hm\Z^L'T2- 

mi^7 <Dmmm8<Dmmtnz^K)t&iw.-^n^tctb. ^ts 

#^<. ^fz. 06 (b) mW7 <DfMU^7 a(Dmm 

mzi6\'i^y—/m^7 e\z^Ki. xMmznr^m.K> 
T.ik^^m-^tt%\z. igp°DK*^'i^±bisax h^b 

50 [0 0 2 8] ^i'S:, S#:7®HPSI57 a»Cg^^t7tl^*55& 
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(5) 

7 

75^e.7t#il^ 3 $:«^*:7<D|^{glUC^¥UJXfc5^:t■^^;'3 lo 

[0 0 2 9] 'Jk\l, :i(Dmm<D^m<Dmm7 iz-Di^^xm 

m V yx^ 3 a ^^t^%'^n=t. 1 0 t.m.'^ 
■5, mmm^2iitmm±\z^m-^n. ^u-iw o\z 

^. ^^^^ 31SM#^^2±{C^«^J(CJ;0«@«:^ 

to 0 3 0] z.(D^otmmz-rn\^. ^itmmi 1 

Bitit;^t^, ^/s:, z(D^m<Dmmo)mm7 it. mm-^ 

=i>m(DWtiiimmx%-^mx&^is.-f)\ x#^->» 

m^h<Dxhu<. m^ii'f^ x^>7.:^mxm^Lx 
f$,m^miz^-Dxmfi^vxhj^\^\ mmm^ 

mz-z>\,^xm^rzt^. ^^^-vizm^hoixhtn^o 

[0 0 3 1 ] ^tz. m7 \Zi5\^^X^mm^3±<Df!^m\y 

>x^3 a =&Wi'^rzm±mm 1 1 o^m^mmmzm^ 

^■t^m^. 7t^3!l^3WSffl±t::ft5SofeX>yS?g|5*t 

t L-T-erox -7 i>gi5#jfiff 1 1 (Dm^f)^ 

m b xytf)mmm=F 2 ± * xmi^r s 1 5 ra^*^ * ^ 



ibf}^tim^m'\kt-r^:it\z^K>. mm(DMm-:>rz3iy 
i^^mj.\,^ftsf>, ^^mzm±mmi KDmmamKfs. 

[0 0 3 2] 'AlZ,' Z.(DmmcomM(Dm^8iZ-Ol^X. 
08. 09 (a) (b) (c), mo. mil (a) 

(b) ^m^'^xmmr^. msit^KDmmiz^mcom^ 
siz^^mm^mom^^^rmmm. 09 (a) 

(b) (c) :i(Dmm(Dmm(Dmmiz^i>^^m^ 
(DW-mm. lEmmRi^mmmx&^o ^1 oitz<DmM 
(D^m<Dmm s iz^^&wtmmsmioim^^^tmm 
0, 011 (a) (b) it^n^n:i(D^m<Dmm(Dm 
m8\z^^mmmm(DW-mmRn^^m:km^maLrz 
mmmx'&^o 08. 09 (a) (b) (c) . 01 
0, 011 (a) (b) \zm^x. m7 tm-nmtm 
-xitm^^m^^^r. 08. 01 ot'joiiTfs. yt^ 
m^3<Dmmu>x^3 aJiknizm-f^^m^i-m^^^ 
m<^i)^ti.mmm'\k3 i tLtz.^tz^mf>^ib^o ^tz. m 

1 0XitU-<^:^^yy'^>'!f^^moJ:o\z^^m^3 
\Z^m^3 J ^m^VXl^^o Src. 011 (a) 
(b) tCt5V^T«. ^^m^3<D^mi^>X^3 aliK^ 

\z^if^mmi\-mm6^izm^=s:m^rzy'-^7m^3K 

^m^vTzm^tvx^^^. 
[0 0 3 3] 08tr*5t.iT. yt^m^3(Dmmu>x^ 

3 a&.^(D{^mmmmt. 09 (a) (b) (c) iZ^ 
■r J: o \Zfkmr>tzX.y 'J^^mmVtz%^^ o fcftBi 

mmz^±.\ix\.^^, 7'r-v4^'>h*(cj:o»«i tmrn. 
' mzwm\.tzmL^mf-2}^\z. %^m^3^um^v. 
t-f±«flii l^cJ;D«awi^•&gBs^^ihL;i*^e.. 

3 1 wmm.m^ 2 t-w{t • m'^Lxmm 
^m^mm-r^, z.(Dmmmm<Dwms\z%^m^^ 
m.i^<Dm^mist^m^m\'^xm^r^m-^. m 
m(Dmm7 izmm<Dr^mf)^$>-ofti!>\ ^^m'¥-3(D^m 
±\z^^-orz:jiy-ym^&^t. ^(Dxy-y^^mizm 
±mm 1 1 ^mnm-^ . m^t lx^ox. y -y^ii^tz 
mt±mm 1 1 <Dm^f)m Kn*). ^^m^ 3 ©x ^ 
^i!>y?>iti±mm 1 1 '&mj^vxmm^m^2±^xm 

^m9O^0\Z^^m^3(Dfi^mU>X^3 aKKn-<D^ 

m&m^^m^f)^rI.m^^m'\Kt■r^^t^z^lo. mmm 
(D^m-otzoiyi^m^nrztb, ^^mzm±mm<D!^m 
im<ti^z.tmi<. m^mm^mmr^^thX'^ 

-So 

to 0 3 4] ^fc. 011 (a) (c^T<fce>{c:. »mm 

k<DmW>^lZiHf^Jiy'J'P^^±^<r^t. iST^tt©. 

itihfttig 1 1 fi^^(D:jiy'y^x^0mmt)m< - 1 
^mmr^^tAix^. m^mm^mnx^^o mi 1 
(b) (D^^mi^miz^-r^^iz, ^^m^3(of^mi^ 
>xm3 a&.9\-(om^^mm^izwimfs.m£h3L^m^ 



■3 
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[0 0 3 5] ^fz. mil (b) fc*3t.iT«< 
itffiigi 1 t%^m=f z (D^mz'^W(Dm.m>&m^WL\if 

*i§ttTfcJ:t,^o c:coi-5tc-r^t, 5*;'3tt«*-5i-f± 
1M)Jg^fflti?)«^Tt), 7t^«^ 3<75#JI^«3 J tCJ; 
^^-f^l 0$^;b;5^e,««tt«tg^5i^kT^, ^1- 

[0 0 3 6] ^ic, ^(D%mo>mM<Di^m^\z'D\,^x. 

Tfcfe, ^ne,08Ji?^««liST5o 01 2{C:J3ViT. W 
ihMSgl 1«. vttcDiftt^itih^Sgl 1 atm^± 
(DH^mmi 1 biTt«B£UTV^-5. 7t^^^-3&Z/*| 
#^^2^atgl t— tt:{bLTI.i^l-f±1Sligl 1^. % 

3»±M^^i-«i*il:MSgl 1 a J; D 
<, tJ^o. -(aiteSWf^ihMflg 1 1 bT^fiKLTt,^?). ;n 
©<k'5fC-r-St, f*±^Sil 1 a«iS5^i^Vtt • 

[0 0 3 7] :;*:tc, z.<D^m<DmM(r>ii^mi o\z^^mL 

#g«tC^t,iT> 013 (a) (b) ^XSmiA (a) 
(b) MO^iC0 1 5 ^fflV^TBigq-r^. B13 (a) 
(b) StJC014 (a) (b) ^rollifiOJ^kl 0 

015«B14 (b) tCfflST-SgB^tc^^^TcD 
»J©IIM««J^*-rgP^i-St;^0T HI S&O^Hl 4 
tCfeViT. Bl 2 t|ti-4f^H|fl-x«*B^?i5^<&5^-r 

^ne.«ijiBj«#iii§-r^. 01 3Ri;0i 4{c*5 

I/^T«. 7t^m^3 0lS#U>Xg|5 3 a(DM»g|5{Ct5 

\t%^M=?'Z\Z^'^\.1tm^Sm\zm%'&OUSxl 2^ 

SB«UTli«.o ;iCDjt7ttt<^a5p°pl 2«, 014 (b) 

<D^%&i^m\z7nr^o\z. xM\z-^-t^'i&X)m.^^ 

Wr^JgiKl 2 a^J^fSLTli^o $fCv015Ttt. 

S.1 2^Baeb, ^©ji^tto^ia 1 2\z^9^%w^^m 



(6) 

[0 0 3 8] 013T'«, 3t^m^3 0?5 

^k>Xg|5 3 a(D@jg^?i|5{C|H]^3m5rtStt, 

1 1 n^^is^ 3 .hffl^ST 2tsmit ^-mt • m 
^uT^^s. :i(Dt^. m±mmi i^^^m^^^sizm 
*-r-5>^ic, ^o^tciD. ^mmf-3(D^ 

#W>X3 a#3fitC*5ltSJ^<^td«ife»^>Xg|53 aCD^ 

±tc#«-r^fj:<H©^*^^ESit-r^fci*v 01 3 

10 (a) (b) \Zipt,i:oiZ. ^^m^TSlzMi-f^nttW 

XgB3 aa)U>XffiJb{c#«-r§Cli:feS&<r:it*^T# 
[0 0 3 9] Sfe, H14T-tt, 01 3IC^riHia5 3m 

\z^<Dm^tM!it:-vm'^&iLx~^mrji^m<Dm^\i(Dm 

S.1 2?£|H]gP3m{C7t^5^^3i:^^L.fj:*«e.fK^iffl.5i 

UTt^?), ;i^LT. m±mmi KDm^mmm^m 
20 ^3<D^mu>xm3 a0mmmmzmm^^A.-r. ^ 
mu>xm3 ammmmmtm^^o^Sii 2\zii-ox 
mm\zm%-^n. n±mmi KD^muyx^s a<Du 
yxm±^o:>iim^mm\zp]±x^^tth\z, mitm 
mi KDm^i^m^m^. f)^-o. ^-^vrz^aWft^z. 

tmx^^. ^tc. 014 (b) (D^^^:kmiZ7r:rJ: 
0\Z, myt^<DmS,l 2 ti5ltS^#W>X3 a©^» 

^tmT&vxi^^m^^ 1 2 a(D^ot£m'^t-r^:it 

[0 0 4 0] 75:43, dOUffiOfl?® 1 OTia, iSD^fg 

30 ^mt^m^^oy^s, 1 2 a iim^^^^^m^mir^^ 
i5-rn«, m±mmi nz^oyt^m^3. mm 

mUil l\z^r)f^mu>X3 a(Dmmmzii\.^X^^&^ 

ti^m^mts.o:ittj:<^mx^. mm.<D^^7 aym^^ 

{c is -5 xd* ^ t) :3 :;i i *>*T" # S . 

to 0 4 1 ] 

[mmmm z.(DmnmMMi\z%^mm.*Am\z^ 
n\t. %^mf-<^^'^vyxm\zm\i^tzi&^^iimw- 
40 izmiifzm^^iiiz^D. -mt-^nfzmmm'f-t^^ 
mT?:±mmmz-mt-r?>z.ti!)^x^^o 

[0 0 4 2] z.o:)mmmmm2tz^.^mmi^miz^n 
tf, ±tim^mz^i-t^m^^mf^vrzz.t^^<E,. 

m^w,\zt£.:b. 

[0 0 4 3] z.<DmM<nmM3\zm^nmmm\z^n 
%^m'i-\zw^^\yrz^mzmm\yyx^^m.». ± 
^^m.^^mw-(D&^^^\z^^Th^m^t.vtz:iti)^ib. 

50 t)'^ifi^W,\zts.^, 
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[0 0 4 4] z(DmM<Dm>^m4\z^,^mmmmit. ± 

[0 0 4 5] :L<DmM(Dm^m5iz%^i§mmmit. ± 

mr^^t\z^o. mi^^^^mzm^-r^^ti)^-v^ 

[0 0 4 6] ^(DmjimmmGizw^^mmmmit. a 
m±<ommm^\zf^^u>xm^m-r^^^m'i'^mm 
b. ±tmmt±tmmm^t^U'f^\zj:iom^wz 

V. mmm^Rzs^^m'f-'^&miz--mt • m^itr^ 

[0 0 4 7] c(Dmmm^m7iz^.^mmmmii. ± 

icbfciiid^e., ^^mzm±mm<Dmm*m<-^^^ 

[0 0 4 8] z.o)mm(Dm^m8iz».^Wim&m\t. s 
m±(Dmmm^±\zmif^nfzmvs^(DmBMmnz<i^u 

m'7-t^u-i^izj:K)mm.&^\zmmi'. ±$E^mu>x 

^mizM±mm<Dmmtm<u^ z.^*^f£< , m^mm 

[0 0 4 9] :i<DmM(Dm^m9\z^^i&mmmit, m 

u>xm^m^rcm^u^(o±m9tmm^Rzs±m^^ 

[0 0 5 0] z.<o%m(r>mim\o\z%^mm.^w\t.^ 
e., nitm^omn^\^^^±i.xmitmm\z^^mm. 

[0 0 5 1 ] ^(DmM(r>mi^mi i\z^^^mm^m.\^. 
^Wi±.(Dm^m^iif^mv>x^^m-r^%^m^iL<D 
mw\z^^'jm^n^^^\<DM±mm^m-y^ js^'^^ 

[0 0 5 2] 1 2 »c«S«||SB«, 

SB (C ii^ttg^^J € lEia L T ±t2^#^^ » ^ ® R l/fflij® 
i: ±fB18«l!S^ ©ffliJS ^i-tlh^flgtC J: 0 it ihT -5 ;t * . 



(7) 

[0 0 5 3 ] z.(DmMmm^i^\z%^mm^m\t. 
^^m^<Dmm V >x^^mo ^ o \zu^%Ws^mii^ 

[ 0 0 5 .4 ] :icd^b;3©M«^ 1 4 (c^^if ^SS«. 
%^m^(D^'^vyx^<Dw^m^\z^\^^m%'^mii(r> 

[HfficDfflWcCBiB^] 

[01] (a) \tz.(r>mmmm(Dw^mi^7nt9vm 

10 (b) «^<Dffi#:©^1.}^fflSa, (c) 

(ommm, (d) itmmm'i' - yt^m^tm^^m^iL 
Trzm<D^^mmm. (e) ^^©^fljfli^rowBHT 

[0 2] (a) (b) a, ^n-?^nciro5§?^«^jigo 

[0 3] (a) (b) iit^n^n:i(D^m<Dnm(om 

M 3 ^^-riEffl0Rl/ffliJ®0T$)5. 
20 [0 4] (a) (b) -€-n-?-'n;i0^ll«lll£(D 

mmnzw<^mm&m.(DiEmmRmmm. (c) «^ 

i^co«fi!c^^-rfiijffi0-eS)5. 
[0 5] (a) (b) tt, ^n^nz.(Dmm(Dmm(D 
mm5izm^mm^m<DiEmm&z:fmmm. (c) «;i 

a:#<D«fi£*SRr{BW0Ry^-m;*:0TS.5o 
[0 6] (a) (b) tt, -^-n^'nciO^BJ?©!!]!®© 

30 [0 7] ;i<D^m<Dmm<Dmm7iz^^mmmm(om 
[0 8] z.<Dmm(Dmm.(Dmm8iz^^m^mm(Dm 
[0 9] (a) (b) (c) it. ^n^nm8\z^-r 

[010] ^ <D^Bj©iiM© j^si 8 \zm^mmmm<D 

[011] (a) (b) «^n^~n;i(75^i3»3cosiMo 
40 mmsizw^^mm^^mow-mmiSLU^^iu^m^maL 

fc{fflffi0TS.-5. 
[012] C:©^BJC7)||Jg©P^9C^-5i8ISgS<D 

■ [013] (a) (b) It. ^ti^nz.(Dmm(Dmm 

1 O(c#S«^SgewiEiS02itXSI553'Wi£:*:0*#i)OL 

fcffliJ®0T^5. 

[014] (a) (b) ^n^"n;i«iiss©j^® 
1 Otc0^5«^SB»iEffl0&z^WWJ£;'v0^#ijaU 

50 [015] 014 (b) izm^'T^^^iz-oi'^xmi 
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(8) 



13 

<Z)?I|M«^J ^ 35^^ ffi;^ 0 -C * , 



14 

a-ffiPSB. 7b-p^. 7c---K-&?iB, 1 ^-m'K^ 



2-iS#?^^, 3-7t^^|g^, 3a-i^#^ -^'^ 1 1 -JtihWIig, 1 1 a-igii|i|!iS(7)l*±1»flg, 11 



>Xg|5. 3g-"fig|5, 3 h-S^|±5g|5. 3 J ••■^^J^t^. 3 



b -iSttScDiifih^Bg, 1 2-jg^14-cogB^&, 12a 
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